Lipopolysaccharide-induced mitochondrial dysfunction in boar sperm is mediated by activation of oxidative phosphorylation.
Lipopolysaccharide (LPS) has been reported to exert detrimental effects on boar sperm viability. In the present study, LPS was detected in boar semen samples at an average level of 0.62 ± 0.14 μg/mL. We treated boar sperm with 1 μg/mL LPS for 6 hours and examined alterations in sperm motility and apoptosis, together with mitochondrial functionality and mitochondrial reactive oxygen species generation. The expression and the location of toll-like receptor 4 (TLR4) and mitochondrial transcription factor A (TFAM) were determined to reveal possible mechanisms. LPS-treated sperm showed significant reduction in motility (P < 0.05) and viability (P < 0.05). LPS induced sperm mitochondrial damage via oxidative stress which is indicated by marked ultrastructural changes in the mitochondria including swelling, disorientation and vacuole, a decrease of mitochondrial membrane potential (ΔΨm; P < 0.05), as well as an increase of malondialdehyde levels (P < 0.01). Moreover, the production of mitochondrial reactive oxygen species through oxidative phosphorylation (OXPHOS) was significantly (P < 0.05) increased, which leads to oxidative stress. The copy number of mitochondrial DNA was significantly (P < 0.05) higher in LPS-treated sperm. Moreover, cytochrome c oxidase subunit IV (COXIV), an important subunit in mitochondrial electron transport chain and OXPHOS, was significantly (P < 0.05) upregulated after LPS treatment. TFAM, the key transcription factor that activates mitochondrial DNA replication and transcription, was translocated from the head to the midpiece of sperm where mitochondria are distributed in LPS-treated sperm. Taken together, these results indicate that LPS-induced decrease of motility and viability in boar sperm is mediated by abnormal activation of OXPHOS and mitochondrial membrane lipid peroxidation. These findings may provide new insights in understanding the mechanisms underlying the bacterial infection-induced sperm damage.